Cardioprotective effect of therapeutic hypothermia for postresuscitation myocardial dysfunction.
Mild-to-moderate therapeutic hypothermia after resuscitation from cardiac arrest is neuroprotective, but its effect on postresuscitation myocardial dysfunction is not clear. We hypothesized that therapeutic hypothermia is cardioprotective in postresuscitation. Male adult Wistar rats underwent asphyxia-induced cardiac arrest and manual resuscitation with epinephrine. Therapeutic hypothermia is induced immediately after successful resuscitation and the return of spontaneous circulation (ROSC). One hour after ROSC, the rats achieved a target temperature of 30 degrees C to 31 degrees C, which was maintained for 1.5 h and then transitioned to the passive rewarming process in the hypothermia group. A temperature between 36.5 degrees C and 37.5 degrees C was maintained in the normothermia group. Echocardiography revealed that hypothermia resulted in significantly better systolic function of fractional shortening in 60 and 120 min after ROSC (both P < 0.05). The benefit of cardioprotection was also confirmed by the general linear mixed-models analysis of dP/dt, which revealed significantly better systolic function in positive dP/dtR(40) and diastolic function in maximal negative dP/dt (both P < 0.001). The 4-h and 3-day survival analyses both revealed better outcomes in the hypothermia groups in the log-rank test (P < 0.001 for the 4-h analysis, and P < 0.05 for the 3-day analysis). Serum level of heart-type, fatty acid-binding protein at 4 h after resuscitation as the myocardium damage marker was also significantly lower in the hypothermia group (52.4 ng/mL vs 186.5 ng/mL in the normothermia group; P < 0.05). Western blotting of myocardium showed that myocardial Akt and ERK1/2 were more activated in the hypothermia group 2 h after spontaneous circulation returned. In conclusion, postresuscitation mild-to-moderate therapeutic hypothermic is cardioprotective in the asphyxia-induced cardiac arrest animal model. It stabilizes hemodynamics, improves short-term survival, and decreases myocardial damage. The cardioprotective effect is associated with Akt and ERK1/2 activation in signal transduction.